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BACKGROUND OF THE INVENTION 
!• Field of the Invention 

The present invention relates to wireless communication systems and more 
particularly, to a system and method of processing mobile station requests for contents stored on a 
web server in a wireless communication network. 
2. Description of the Related Art 

Remote communication with individuals has become increasingly important in a 
mobile society. Early versions of wireless devices transmitted a signal to a paging device worn 
by the user. The paging device did litfle more than provide a beep indicating that a message had 
been sent to the user. The user must then call a telephone number to receive the actual message. 
These early paging devices were replaced with text messaging devices that include a small display 
that permits the transmission of a text message, such as the message sender's telephone number. 
While the text messaging device provided additional data to the user, the user still had to use a 
separate telephone to contact the message sender, or to take action in accordance with the 
message. 

With the advent of wireless communications networks, a user can simply call any 
telephone number on his cellular phone from virtually anywhere and once connected, speak 
directly to another party. Some cellular "phones" are even capable of transmitting and receiving 
data through an air link. These "phones," more properly named as mobile stations, operate as 
mobile terminals have features similar to those of desktop computer terminals, features such as, 
for example, the ability to access stock quotes, weather, and e-mail messages through the Internet. 
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Typical mobile stations, however, have less powerful processors and memories than those of 
desktop terminals because they have severe size and power consumption constraints. The amount 
of data and the reliability of data transmission are also limited by the available spectrum, i.e., the 
radio resources allotted to the mobile station. 
5 Prior art systems require the terminals including mobile stations to perform a 

variety of tasks while communicating with a web (or origin) server, much like the desktop 
terminals. Such tasks include processing of redirection messages from web servers, i.e., 
messages redirecting the "user agents" (e.g., web browsers) of the mobile stations to new 
locations to which the requested resources or contents have been moved. The location of a 




content or a resource on the Internet is identified by what is known as Uniform Resource Locator 



m (URL), a global address of documents and resources on the World Wide Web. A URL has two 
i U parts, die first part specifying the protocol or scheme (e.g. HyperText Transfer Protocol (HTTP) 
;~ or File Transfer Protocol (FTP)) used for fetching the content and the second part specifies the 
'i^ address or location of the content. Thus, for example, when a mobile station accesses a content 
; |5 that has been moved, the web server sends an HTTP redirection message to a gateway server 
indicatmg the new location of the requested content. The gateway server then sends a message 
encoded according to the Wireless Application Protocol to the mobile station through the wireless 
portion of the network. Once the mobile station receives the redirection message, its web 
browser automatically sends a new WAP encoded request to the gateway server which decodes 
20 the request and generates a new URL request identifying the new location. 
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These tasks, however, waste valuable radio resources in the wireless network. 
There is accordingly a need for a system and method that minimizes usage of radio resources 
while a mobile station is communicating with a web server. 
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SUMMARY OF THE INVENTION 

An object of the invention is to provide a method and a system for optimizing data 
transmission to a mobile station when the mobile station communicates with a web or origin 
server. 

According to an aspect of the invention, tasks associated with redirection messages 
from a web server are handled by a gateway server so as to niininiize usage of radio resources in 
a wireless communication network. The processing of redirection messages by the gateway 
server is transparent to the mobile station so that the mobile station receives the requested content 
or resource without sending another request to a web server, even though the requested content or 
resource has been moved to a different location (at the same web server or another web server). 
When the requested content or resource has been successfully downloaded, the mobile station 
stores the new location in its history file. 

In one embodiment of the invention, a mobile station transmits to a gateway server 
a request for a content and/or a resource located on a web server using a first protocol. The 
gateway server then transmits the request to the web server using a second protocol that is 
compatible with that used by the web server. The gateway server receives a redirection message 
from the web server indicating a new location of the requested content and/or resource. In 
response to the redirection message, the gateway server creates and transmits another request for 
the content and/or resource at the new location. After receiving the requested content and/or 
resource from the same web server or another web server, die gateway server transmits the 
requested content and/or resource to the mobile station using the first protocol. 
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Other objects and features of the present invention will become apparent from the 
following detailed description considered in conjunction with the accompanying drawings. It is to 
be understood, however, that the drawings are designed solely for purposes of illustration and not 
as a defmition of the limits of the invention, for which reference should be made to the appended 
claims. It should be further understood that the drawings are not necessarily drawn to scale and 
that, unless otherwise indicated, they are merely intended to conceptually illustrate the structures 
and procedures described herein. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings: 

Fig. 1 is a block diagram illustrating a system configured to operate in accordance 
with an embodiment of the invention; and 

Figs. 2 A and 2B are a flowchart describing the inventive steps performed by the 
embodiment of Fig. 1. 
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DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED EMBODIMENTS 

Fig. 1 illustrates a system 10 configured in accordance with one embodiment of the 
invention. The system includes a mobile station (MS) 12, a base station (BS) 14, a gateway 
server 16, and an origin or web server 18. The MS 12 (e.g., a cellular phone with a video 
display such as a liquid crystal display, a handheld or laptop computer with communication 
capabilities, etc.) preferably includes a Wireless Application Protocol (WAP) user agent 
configured for communicating with the web server 18 dirough die gateway server 16. The user 
agent may, for example, be a micro web browser having features that are similar to a 
conventional web browser employed by a desktop computer terminal but requires far less 
computer memory and/or processing power. The BS 14 includes a base transceiver station (not 
shown) for relaying messages through an air-link between the MS 12 and the gateway server 16. 
The system 10 may also include a mobile switching center (not shown) for routing and monitoring 
messages between the BS 14 and the gateway server 16. 

The gateway server 16 decodes requests received from the MS 12 and encodes the 
requests based on World Wide Web communication protocols such as, for example, the 
HyperText Transfer Protocol (HTTP). The encoded requests are then sent to the appropriate web 
servers for accessing contents and/or resources stored thereat. HTTP is a commonly used 
protocol on the Internet; it is a stateless protocol as each command is executed independently, i.e., 
without any knowledge of previous HTTP commands. 

The locations of the contents and/or resources at the web server 18 or another web 
server are uniquely identified by Uniform Resource Locators (URLs) and accessible by the mobile 
station 12, if authorized. As defined herein, the term "content" includes data stored or generated 
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by a web server and typically displayed or interpreted by a user agent (e.g., a web browser); and 
the term "resource" includes routines (e.g. executable files), network data objects or services. 
Thus, a user, using an appropriate user agent, can access and retrieve contents and resources from 
a web server by simply specifying an appropriate URL. If, however, the user-specified URL for 
5 the requested content or resource has been moved to a new location, the web server 18 sends out 
a redirection message concerning the new location of ttie requested contents or resources. The 
new location may be referenced relative to a location specified in the original or a subsequent 
request, or may also be a complete URL containing a full path of the requested content or 

Q resource without referencing a location specified by a previous URL request. 

-K) Advantageously, the gateway server 18 is configured to send out new URL 

;;L: requests, on behalf of the MS 12, in response to the redirection message from the web server 18. 

y 

py Once the gateway server 16 receives die desired content or resource, the information is encoded 
and transmitted to the MS 12 together with the new location of the resource or content. 

Figs. 2 A and 2B are a flow diagram illustrating the steps to be performed by the 
preferred embodiment of the present invention. In step 100, the MS 12 sends a message, 
preferably coded using WAP, requesting a content or resource from the web server 18 through 
the gateway server 16. In step 102, the gateway server 16 transforms the request into a URL 
request using, for example, the HTTP scheme, and sends the message out to the web server 18. 
In step 104, the web server 18 responds with an HTTP redirection message indicating the new 

20 location of the requested content or resource. In step 106, the gateway server 16 makes a new 
HTTP URL request containing the new URL in accordance with die redirection message. The 
new HTTP URL request may be directed to the same web server 18 or to another web server. 
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Steps 110 and 112 may be repeated until the gateway server 16 receives the requested content or 
resource as indicated in step 108. In step 110, the gateway server 16 sends the requested content 
or resource, preferably coded using WAP, together with its new location (i.e., the new URL for 
the requested content) in the form of, for example, a header to the MS 12. In step 112, the MS 
12 receives the requested content or resource and updates its history file with the new URL. 

Thus, while there have shown and described and pointed out fundamental novel 
features of the invention as applied to a preferred embodiment thereof, it will be understood that 
various omissions and substitutions and changes in the form and details of the devices illustrated, 
and in their operation, may be made by those skilled in the art without departing from the spirit of 
the invention. For example, it is expressly intended that all combinations of those elements 
and/or method steps which perform substantially the same function in substantially the same way 
to achieve the same results are within the scope of the invention. Moreover, it should be 
recognized that structures and/or elements and/or method steps shown and/or described in 
connection with any disclosed form or embodiment of the invention may be incorporated in any 
other disclosed or described or suggested form or embodiment as a general matter of design 
choice. It is the intention, therefore, to be limited only as indicated by the scope of the claims 
appended hereto. 
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